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DETAILED ACTION 

1 . This action is responsive to the following communications: the Request for 
Continued Examination filed May 17, 2006, and the Information Disclosure Statement 
filed May 17,2006. 

2. Claims 10-14, 17-24 are pending in the case. Claim 10, 17, and 18 are 
independent claims. 



Information Disclosure Statement 

3. Acknowledgment is made of Applicant's Information Disclosure Statement (IDS) 
Form PTO-1449 filed on May 17, 2006. This IDS has been considered. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 10-14, 17, and 18-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Okazawa U.S. Patent Application Publication No. 
2002/00341 1 7A1 in view of Sharma et al. (U.S. Patent Application Publication 
2003/0117840). 

Regarding independent claim 10, Okazawa shows word lines (Fig. 4 MW1, 
MWm]), bit lines crossing the word lines (Fig. 4 [MB1, MBn]) t a first set of switches 



Application/Control Number: 10/780,171 Page 3 

Art Unit: 2824 

coupled to the corresponding bit line (Fig. 4 [BT1 1]), a second set of switches coupled 
to the corresponding word line (Fig. 4 [WT1 1]), and memory cells (Fig. 4 [C]) that are 
magnetic tunnel junction, or MTJ, devices (Paragraph 001 1 ) including: a pinned layer 
(Fig. 1A [12]), a free layer (Fig. 1A [14]), and a non-magnetic layer located between the 
pinned layer and the free layer (Fig. 1A [13]). 

Each of the plurality of MTJ cells are positioned at crossing points of a bit line 
and a word line; and each of the MTJ cells is connected between the switch at the 
corresponding crossing bit line and the switch at the corresponding crossing word line 
(see Fig. 4). 

Okazawa is silent with respect to the specific provision of diodes in the circuit as 
replacements for the transistors. 

Sharma et al. disclose the provision of diodes as replacements for transistors for 
the purpose of blocking parasitic (sneak) currents. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Sharma et al. to the teachings of Okazawa such that 
the diodes are used instead of transistors for the purpose of blocking parasitic currents 
(see Sharma et al. paragraph 0051). 

Regarding dependent claim 11, Okazawa shows that the total number of 
transistors is equal to the total number of plurality of word lines and the plurality of bit 
lines (see Fig. 4). 

Okazawa is silent with respect to the specific provision of diodes in the circuit as 
replacements for the transistors. 
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Sharma et al. disclose the provision of diodes as replacements for transistors for 
the purpose of blocking parasitic (sneak) currents. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Sharma et al. to the teachings of Okazawa such that 
the diodes are used instead of transistors for the purpose of blocking parasitic currents 
(see Sharma et al. paragraph 0051). 

Regarding dependent claim 12, Okazawa shows that the total number of cells 
is equal to the number of plurality of word lines times the number of plurality of bit lines 
(see Fig. 4). 

Regarding dependent claim 13 and 14, Okazawa teaches that the memory 
array is an "m" x "n" matrix array, which denotes implicit variability of array dimensions 
(as discussed supra with respect to claims 8-9); hence 2 bit lines x 3 word lines and 3 
bit lines x 3 word lines arrays are anticipated. 

Regarding independent claim 17, Okazawa shows a MRAM array comprising: 

a first word line (Fig. 4 [MW1]); 

a second word line (Fig. 4 [MWm]); 

a first bit line crossing the first word line and second word lines (Fig. 4 [MB1]); 

a second bit line crossing the first word line and second word lines (Fig. 4 [MBn]); 

a first transistor coupled to the first bit line (Fig. 4 [BT11]); 

a second transistor coupled to the second bit line (Fig. 4 [BT1n]); 

a third transistor coupled to the first word line (Fig. 4 [WT1 1]); 
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a first MTJ memory cell (Fig. 4 [C selected by BT1 1 and WT1 1]) is connected 
between the first transistor (Fig. 4 [BT1 1]) and the third transistor (Fig. 4 [WT1 1]), the 
first MTJ including: 

a pinned layer (Fig. 1A [12]); 

a free layer (Fig. 1A [14]); 

and a non-magnetic layer located between the pinned layer and the free layer 
(Fig. 1A [13]). 

a second MTJ memory cell (Fig. 4 [C selected by BT1n and WT11]) is connected 
between the second transistor (Fig. 4 [BT1n]) and the third transistor (Fig. 4 [WT11]), 
the second MTJ including: 

a pinned layer (Fig. 1A [12]); 

a free layer (Fig. 1A [14]); 

and a non-magnetic layer located between the pinned layer and the free layer 
(Fig. 1A[13]). 

Okazawa is silent with respect to the specific provision of diodes in the circuit as 
replacements for the transistors. 

Sharma et al. disclose the provision of diodes as replacements for transistors for 
the purpose of blocking parasitic (sneak) currents. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Sharma et al. to the teachings of Okazawa such that 
the diodes are used instead of transistors for the purpose of blocking parasitic currents 
(see Sharma et al. paragraph 0051). 
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It is further apparent, with respect to the above stated modification, that the 
diodes (replacing transistors BT11, BT1n, WT11) would need to be oriented to allow 
current to pass from the bit line through the memory cell to the word line; therefore, the 
diode orientation limitations (first MTJ connected between first diode's cathode and third 
diode's anode and second MTJ connected between second diode's cathode and third 
diode's anode) is met. 

Regarding independent claim 18, Okazawa shows a first bus (Fig. 4 [BSL1]) 
associated with a plurality of first conductive lines (Fig. 4 [MW1, MWm]) and a second 
bus (Fig. 4 [WSL1]) associated with a plurality of second conductive lines (Fig. 4 [MB1 , 
MBn]). 

A plurality of first switches (Fig. 4 [BT1 1 , BT1 n]) couples the first bus (Fig. 4 
[BSL1]) to the second conductive lines (Fig. 4 [MB1, MBn]) and a plurality of second 
switches (Fig. 4 [WT11, WT1m]) connects the second bus (Fig. 4 [WSL1]) to the first 
conductive lines (Fig. 4 [MW1, MWm]). 

A plurality of magnetic tunnel junction memories (Fig. 4 [C]) are positioned where 
one first conductive line and one second conductive line crosses (see Fig. 4 [MW1 and 
MB1]) wherein each of the plurality of MJT memories is connected between a first 
switch (see Fig. 4 [BT1 1]) at a corresponding second conductive line (see Fig. 4 [MB1]) 
and a second switch (see Fig. 4 [WT1 1]) at a corresponding first conductive line (see 
Fig. 4 [MW1]). 

Okazawa is silent with respect to the specific provision of diodes in the circuit as 
replacements for the transistors. 
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Sharma et al. disclose the provision of diodes as replacements for transistors for 
the purpose of blocking parasitic (sneak) currents. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Sharma et al. to the teachings of Okazawa such that 
the diodes are used instead of transistors for the purpose of blocking parasitic currents 
(see Sharma et al. paragraph 0051). 

Regarding independent claim 19, each of the MJT memories includes a pinned 
layer (Fig. 1 A [12]), a free layer (Fig. 1A [14]), and a non-magnetic layer located 
between the pinned layer and the free layer (Fig. 1A [13]). 

Regarding dependent claim 20, Okazawa shows that the total number of first 
and second switches is equal to the total number of plurality of first and second 
conductive lines (see Fig. 4). 

Regarding dependent claim 21 , Okazawa shows that the total number of MJT 
cells is equal to the product of the number of plurality of first conduction lines and the 
number of plurality of second conductive lines (see Fig. 4). 

Regarding independent claim 22, Okazawa shows a plurality of segments (Fig. 
4 [SW1 1 , SW1 m, SB1 1 , SB1 n]), wherein each segment includes at least two of the 
plurality of MTJ memories (see Fig. 4). 

Regarding independent claim 23, Okazawa shows a plurality of segments (Fig. 
4 [SW11, SW1m, SB11, SB1n]) that are separated by field effect transistors (Fig. 4 
[WT11, WT1m, BT11, BT1n]). 
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Regarding dependent claim 24, Okazawa shows the segments (Fig. 4 [SW31 , 
SW3m]) are separated by field effect transistors. 

Okazawa is silent with respect to the specific provision of diodes in the circuit as 
replacements for the transistors. 

Sharma et al. disclose the provision of diodes as replacements for transistors for 
the purpose of blocking parasitic (sneak) currents. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Sharma et al. to the teachings of Okazawa such that 
the diodes are used instead of transistors for the purpose of blocking parasitic currents 
(see Sharma et al. paragraph 0051). 

6 Claims 10-12, 14, and 18-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gallagher et al. (U.S. Patent 5,640,343) in view of Perner et al. 
(U.S. Patent 6,937,509). 

Regarding independent claims 10 and 18 (and dependent claim 19), 

Gallagher et al. show an MRAM memory array (Fig. 2) comprising: 
word lines (Fig. 2 [1, 2, 3]); 

bit lines (Fig. 2 [4, 5, 6]) crossing word lines (Fig. 2 [1, 2, 3]); 
second diodes (Fig. 2 [7]), each second diode comprising: 
an anode (see Fig. 2 [7]); 

and a cathode coupled to the corresponding word line (see Fig. 2 [7 with respect 
to 1]); and 
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magnetic tunnel junction memories (Fig. 2 [8]) including: 
a pinned layer (Fig. 1C [20]); 
a free layer (Fig. 1C [24]); and 

a non-magnetic layer (Fig. 1C [22]) located between the pinned layer (Fig. 1C 
[20]) and the free layer (Fig. 1C [24]); each magnetic tunnel junction (Fig. 2 [8]) being 
connected between the bit line a second diode at the corresponding crossing word line 
(see Fig. 2 [8 with respect to 1, 4, and 7]). 

Gallagher et al. are silent with respect to a first diode with its cathode connected 
to a bit line; and the MTJ being connected between the first diode and the second 
diode. 

Perner et al. show first diodes (Fig. 6 [25]) each first diode comprising: 
a cathode (see Fig. 6 [25]); 

and an anode coupled to the corresponding bit line (see Fig. 6 [25 with respect to 
16]); and 

each MTJ (see Fig. 6 [18] with respect to column 2, lines 58-62) being connected 
between a first diode at the corresponding crossing bit line and a word line (see Fig. 6 
[18 with respect to 14, 16, and 25]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Perner et al. to the teachings of Gallagher et al. such 
that an array of MTJ cells are located between first diodes connected to the bit lines 
(from Perner et al.) and second diodes connected to the word lines (from Gallagher et 
al.) for the purpose of reliably isolating the selected resistive memory cells in order to 
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prevent sneak currents (see Perner et al. column 1, lines 50-53 with respect to lines 41- 
43, 46-49). Further motivation to perform the above stated modification is evidenced by 
the fact that both Gallagher et al. and Perner et al. show magnetic memories with word 
lines, bit lines, and diodes to prevent sneak currents and are commonly classified in 
class 365 (static memories). 

Regarding dependent claims 11 and 20, the combination of Gallagher et al. 
and Perner et al. would result in one diode per word line (as per Gallagher et al.) and 
one diode per bit line (as per Perner et al.); therefore, the total number of diodes or 
switches is equal to the number of first (word line) and second (bit line) conductive lines. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the teachings of Perner et al. to the teachings of Gallagher et al. such 
that an array of MTJ cells are located between first diodes connected to the bit lines 
(from Perner et al.) and second diodes connected to the word lines (from Gallagher et 
al.) for the purpose of reliably isolating the selected resistive memory cells in order to 
prevent sneak currents (see Perner et al. column 1 , lines 50-53 with respect to lines 41- 
43, 46-49). Further motivation to perform the above stated modification is evidenced by 
the fact that both Gallagher et al. and Perner et al. show magnetic memories with word 
lines, bit lines, and diodes to prevent sneak currents and are commonly classified in 
class 365 (static memories). 

Regarding dependent claims 12 and 21 , Gallagher et al. show the number of 
MTJ cells is the product of word lines and bit lines (see Fig. 2: 3 bit lines [4, 5, 6], 3 word 
lines [1,2, 3], and 9 MTJ [8]). 
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Regarding dependent claim 14, Gallagher et al. show three word lines (Fig. 2 
[1 , 2, 3]) and three bit lines (Fig. 2 [4, 5, 6]). 

Conclusion 

It is noted that in prior office action (dated February 17, 2006), claims 10-14, and 
17-24 were indicated as allowable; however, in light of newly found art, new rejections 
are presented. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Tang et al. (U.S. Patent 6,885,577) and Lin et al. (U.S. Patent 
Application Publication 2005/0243598). 

Tang et al. show magnetic memories with diodes connected from the bit lines to 
the MRAM cells. 

Lin et al., commonly assigned art, show segmented magnetic memory. 

When responding to this office action, applicants are advised to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist the examiner in locating appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire three 
months and zero days from the date of this letter. Failure to respond within the period 
for response will cause this application to become abandoned (see MPEP 710.02(b)). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander Sofocleous whose telephone number is 571- 
272-0635. The examiner can normally be reached on 7:00am - 4pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on 571-272-1869. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / ) 
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RICHARD ELMS 
SUPERVISORY PATENT EXAMINER 
TICHN0L0GY CENTER 2800 



